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[57] ABSTRACT 

A heat transfer is disclosed which is primarily intended 
for application of designs to textiles. The transfer com- 
prises a flexible carrier sheet bearing a transfer layer of 
a polymer composition which is rendered non-blocking 
at normal room temperatures by a particulate solid 
dispersed therein. The particulate solid is selected so 
that at the melting temperature of the layer it is either 
removed completely by sublimation or is converted to a 
form which does not interfere with liquid phase transfer 
of the design to the textile. 
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would be likely to result in contamination of the plates 

HEAT TRANSFER SHEETS and rollers with the tacky mass produced by heating the 

film. A further difficulty arising from the Lewis and 

This is a continuation of application Ser. No. 817,707 Rattee system is that high quality printing onto surfaces 

filed July 21, 1977, now abandoned. 5 having release characteristics is not possible since the 

~ poor wettability of such surfaces results in repellency 

BACKGROUND OF THE INVENTION £ d Qther priming defects Fina i, Vi the need t0 cool t he 

(i) Field of the Invention film prior to stripping introduces an undesirable limita- 
This invention relates to a method of printing textiles tion on the maximum possible speed of the process. 

and other materials using a transfer sheet or web which 10 Attempts have also been made to produce a transfer 

carries a pre-printed pattern or design. system in which a liquid printing ink is reconstituted at 

(ii) Prior Art the instance of application to the textile fabric. Theoret- 
Strenuous efforts have been made for many years to ically such a system would be expected to be the most 

develop a transfer printing system for decoration of satisfactory approach since it would seem to reproduce 

textiles since a satisfactory system of this kind has many 15 most closely conventional printing from inked, plates or 

advantages. One obvious advantage to the textile manu- rollers. In practice, successful realization of a system of 

facturer is that he does not need to invest in expensive liquid phase transfer has been thwarted by the problem 

printing equipment or to employ the necessary skilled of formulating an ink which would melt to a printable 

printing operatives. Almost as important an advantage liquid at a temperature low enough not to damage the 

is that it enables the textile manufacturer to hold stock 20 fabric and at the same time be solid and non-tacky at 

in un printed fabric and transfer webs, which involves a room temperature so that the transfer web or sheets can 

much reduced investment in stock and greater flexibil : be stacked or reeled without blocking or marking off. 

ity. Prior systems of this kind therefore are essentially com- 

Despite these advantages, only one type of transfer promises in that some blocking of the transfer sheets has 
printing system has become widely used for textile dec- 25 to be tolerated and relatively high temperatures and 
oration and that is the vapor phase transfer system. In transfer pressures adopted to ensure transfer of the de- 
vapor phase transfer systems, a design is printed on a sign to the fabric. Severe conditions of operating tern- 
carrier web using an ink containing dyestuffs which peratures and pressures are undesirable since they may 
sublime at temperatures of about 180* to 250* C. The distort or damage the fabric. Prior systems of this latter 
carrier web is placed in contact with the fabric to be 30 type arc described in U.S. Pat. Nos. 2,583,286 (Albini- 
decorated and the design transferred by heating the Colombo) and 2,911,280 (Cicogna). 
carrier web, which is usually paper, to a temperature at ADVni? TOP imvckjttow 
which much of the dyestuffs in the design sublime and SUMMARY OF THE INVENTION 
recondense onto the fabric. A typical vapor transfer The present invention is based on the discovery that 
method of this kind is described in British Pat. No. 35 a printing ink, which is solid and non-blocking at room 
1,433,763 (Sublistatic S.A.) Fabric dyed by vapor phase temperature but melts readily to a printable ink at rela- 
transfer has good "handle" and in the case of polyester tively low temperatures, can be formulated by dispers- 
fiber the process results in reasonably fast dyeing. The ing in the ink a substance which is solid and forms a 
main limitations of vapor phase, dyeing, however, are phase discrete from the ink vehicle at room temperature 
that it is not suitable for dyeing cellulosic fibers such as 40 but which melts at the operational temperature to a 
cotton, since sublimable dyes are not fast towards such liquid which at least does not increase the viscosity of 
fibers, and also the process is rather slow, requiring a the remaining ingredients of the ink or is removable at 
residence time of up to 30 seconds to complete dye such temperature by sublimation, 
transfer, According to the present invention there is provided 

German Patent Application Ser. No. 2,505,940 45 a heat transfer which comprises a flexible support sheet 
(Lewis and Rattee) describes a process for applying a or web bearing a layer of polymer composition having 
decoration to a textile from a transfer web in which a dispersed in at least a surface portion thereof, a non- 
thermoplastic film incorporating the decoration is trans- tacky particulate solid. The layer is non-blocking at 
ferred bodily from a carrier web and adhered to the normal room temperature and melts at elevated temper- 
textile system, the thermoplastic film is formulated as a 50 ature to a liquid having a viscosity permitting printing 
thermoplastic adhesive so that under the influence of of a surface placed in contact therewith, while said 
heat it becomes soft and tacky. By selecting a carrier particulate solid sublimes at said elevated temperature 
sheet having a release surface (e.g. a siliconized paper) or melts to a liquid which does not substantially in- 
the hot, tacky film, incorporating the design, can be . crease the viscosity of the molten polymer composition, 
made to adhere to the textile and, on subsequent cool- 55 nCTAII c „ iMvcKmnM 
ing, the film can be stripped from the carrier, leaving . DETAILS OF THE INVENTION 
the film bonded to the surface of the textile. Several The heat transfers of the present invention are used to 
problems soon become apparent when attempting to decorate textiles or other receptor materials by placing 
carry out the Lewis and Rattee process in practice. A* the transfer layer and receptor in contact and applying 
fundamental problem is that the dyes or pigments form- 60 sufficient heat to melt the transfer layer while maintain- 
ing the design in the transferred film have to be con- ing intimate contact between the transfer layer and the 
veyed from the film into the fibers of the fabric and the receptor, e.g. in a press. It has been determined that the 
polymer matrix forming the film removed or dispersed mechanism of transfer involves the conversion of the 
since otherwise the fabric has the appearance and han- transfer layer to a liquid film of relatively low viscosity 
die of a plastic coated material. A satisfactory solution 65 which is transferred to the receptor in the liquid phase, 
to this problem is not apparent from the German appli- Efficiency of transfer is good although the proportion 
cation since subsequent heating of the fabric bearing the of the polymer layer transferred depends on the relative 
transferred film in contact with metal plates or rollers absbrbency of the receptor and the carrier sheet. When 
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transferring designs to textiles and receptors of similar general only achieved when there is a heterogeneous 

high degree of absorbency, efficiency of transfer is ex- transfer layer comprising discrete solid particles of the 

cellent and the transfer layer flows into the receptor to anti-blocking or tack reducing component in the poly- 

an extent depending on a number of factors including mer composition. 

film thickness of the transfer layer and contact pressure. 5 In selecting suitable particulate solids, materials 

In formulating the compositions of the transfer layer which dissolve readily in solvents for the polymer com- 

the aim should be to achieve a formulation which has a position are best avoided, since with such materials it is 

melt viscosity at the operational temperature of the heat difficult to prepare the heat transfers of the invention 

transfer which is in the range normally selected for without forming a solution of the particulate solid in the 

conventional printing of the receptor with liquid inks. 10 polymer composition. 

Optimum melt viscosities will depend on the nature of While a degree of incompatability between the par- 
receptors used and transfer conditions including trans- ticulate solid and the polymer components is desirable 
fer contact pressures but the melt viscosity should in at low temperature, there are advantages in selecting a 
general be less than 100 poise and normally less than 30 particulate solid which dissolves in the polymer compo- 
poise. When using the heat transfers at low contact 15 sition (or vice-versa) at their melting temperature. An 
pressures, e.g. in the region of i to 5 pounds per square important advantage of the latter type of materials is 
inch, the melt viscosity is preferably less than 15 poise, that the particulate solid is thereby removed from the 
e.g. 1 to* 10 poise or less. surface film of the transfer layer and cannot therefore 

It will of course be apparent that the particulate solid interfere with transfer of the liquid polymer layer to the 
should be a non-tacky solid at normal toom tempera- 20 receptor. Dissolution of the particulate solid in the poly- 
tures and melt or sublime at the operational transfer mer component of the transfer layer at or close to the 
temperature so as not to interfere with the flow of mol- me it temperature also has the advantage that the melt- 
ten ink into the material to be printed. i n g point of the polymer components is depressed and 

Heat transfer in the liquid phase which produces flow further the formation of a solution will normally reduce 

into an absorbent substrate has many advantages since, 25 the melt viscosity of the transfer layer, 

for example, in the case of a textile substrate, the impor- Particulate solids which contain ester, amide or ke- 

tant physical properties of the substrate such as poros- tone groups are frequently soluble in a wide range of 

ity, surface texture and "handle" are substantially re- polymers and represent a preferred class of particulate 

tamed after the heat transfer and at the same time the solids. 

transferred design exhibits excellent fastness properties 30 \ n general the particulate solids used in the heat trans- 
such as crock-resistance, wash-fastness, dry-clean resis- f ers of the present invention should have a melting point 
tance and heat resistance, which are important in textile 0 f at least about 60* C. If the melting point is signifi- 
substrates for use in clothing. cantly lower than this, the product will not possess 

All manner of absorbent substrates can be decorated sufficient storage stability at high ambient temperatures 
in accordance with the process of the present invention 35 sometimes encountered in hot climates. The upper limit 
and these include woven and knitted fabrics for cloth- 0 f Jne melting point (or sublimation temperature) of the 
ing, furnishings and packaging, non-woven textiles, particulate solid is determined by the maximum work- 
fiber glass, leather, paper and other fibrous material ing temperature of the receptor to which the design is to 
such as carpets and foam plastics. The substrates are t> e applied and also of the carrier sheet. In the case of 
absorbent by reason of their fibrous or cellular structure 40 textiles the maximum permissible temperature for most 
or surface roughness and their absorbency is indicated fabrics is about 200* C. Because the polymer composi- 
by their oil absorption value. tions which form the transfer layer are molten over a 

Transfer at melt viscosities which are higher than range 0 f temperature (which is extended where the 
those of conventional liquid printing inks may be ef- particulate solid forms a solution with the polymer 
fected by application of higher pressures or vacuum 45 components at the elevated temperature) it is often 
assistance to assist flow into the substrate. The liquid possible to formulate a transfer layer which, after heat- 
phase transfer of the present invention therefore, ex- j ng t0 j ts melting temperature, will remain molten and 
eludes transfer in the solid state in which the transfer q U j te fluid until it has cooled substantially below its 
layer is retained as a coherent film during heat transfer i n j t i a i melting temperature. As indicated above, solid 
and would produce a decorated substrate in which the 50 esters, amides and ketones of aromatic, cyclic or short 
transfer layer exists as a film or skin on the surface of the chain hydrocarbon radicals (especially 10 carbon atoms 
substrate. Such solid state transfer involves retention of or Jess) are a preferred group of particulate solid materi- 
a coherent film layer after transfer and materially alters a j s which frequently form solutions with the polymer 
the physical properties of the substrate such as porosity components when molten. Included within this group 
and surface texture and produces a label like effect, 55 G f particulate solid materials are substances sometimes 

The function of the particulate solid, tack reducing referred to as solid pbsticizers, e.g. aliphatic, aromatic 

agent is to enable the heat transfer sheets to be stacked an d cycloaliphatic phthalates. Examples of specific 

and transported under normal ambient conditions with- materials which may be employed as the particulate 

out blocking of the sheets or marking off of the transfer so ij d i n tne heat transfers of the present invention are 

layer onto adjacent sheets. In order to achieve this 60 given with their melting point below: 
desirable result, the particulate solid should be present 

in at least the surface of the transfer layer as discrete , 

particles in the matrix formed by the polymer layer. : MP. 'C. 

Care should be taken to avoid the formation of solid . Ocradecanamide 102-104 

solutions of the particulate solid in the polymer compo- 65 Dimethyl tcrephaiate 140-142 

sition That is. the tack reducing agent must be a sepa- S2^"pSe IT 

rate phase m the polymer composition. The desired p-Toiucne-suiphonamide 136-7 

non-blocking or tack reducing characteristics are in N-Cyciohcxyl suiphonamide 86 
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MP. *C. 


Oiphenyl phthaJate 


69 


Camphor 


176-178 


Heptachloro naphthalene 


115 



5 



Examples of particulate solids which, when melted 
form a phase separate from the polymer are actadecana- 
mide, and low molecular weight polymers such as linear JQ 
polyesters, polyamides and polyethylene. 

Some of the above substances will sublime at the 
elevated temperatures at which the heat transfers are 
used e.g. dimethyl terephthalate and to a lesser extent 
camphor, and are thereby partly or wholly removed ^ 
from the transfer layer composition during the heat 
induced transfer to the receptor. 

The invention includes a method of marking a sur- 
face, such as a textile, which comprises applying to said 
- surface a heat transfer comprising a coating of a poly- 2Q 
mer composition on a support sheet. The coating has 
discrete particles of a non-tacky solid in at least the 
exposed surface layer of said coating so that the said 
exposed surface is substantially non-blocking at normal 
room temperature. The polymer composition is exposed 
to a heat source, whereby the polymer composition 
melts and transfers to the surface to be marked and the 
non-tacky solid sublimes or melts to form a liquid mix- 
ture with the polymer composition which is not more 
viscous than the molten polymer composition alone. 

The decoration of textiles in the liquid phase by the 30 
process of the present invention gives valuable results 
closely resembling the conventional decoration process 
of textiles by direct printing with liquid inks particularly 
in the retention of important physical properties of the 
substrate. However, the print quality of the decorated 35 
textiles produced by the present invention is substan- 
tially superior to that obtainable by direct printing par- 
ticularly in the reproduction of fine detail and tones and 
in color register in multi-color printing, The transfer 
layer of the present invention has a predetermined 40 
thickness which also provides accurate color density 
control. 

In one embodiment of the present invention, the 
transfer layer is transparent or translucent and is pro- 
vided as a continuous coating or discrete areas of coat- 45 
ing oh the carrier sheet. The design or marking is 
printed or otherwise formed on the exposed surface of 
the transfer layer and on transfer. The printed design is 
carried with the liquefied layer into the substrate. 

In an alternative embodiment, the transfer layer per 50 
se constitutes the design to be transferred to the sub- 
strate. 

Since the transfer of the layer is carried out in the 
liquid phase, a continuous coherent layer is not trans- 
ferred onto the surface of the substrate in such a manner 55 
which would substantially alter the physical properties 
of the substrate such as porosity or surface texture. The 
flow of the transfer material into the substrate itself 
contributes to the good fastness properties obtained in 
the transferred design. 60 

The polymer base or components of the transfer layer 
may comprise one or more polymers, prepolymers or 
the like in admixture, a prepolymer being a monomer or 
a very low molecular weight polymer. In one embodi- 
ment of the invention the fastness properties of the 65 
transferred layer may be enhanced by using a polymer 
system which further polymerizes in situ in the substrate 
during or after the heat transfer process. In a particular 
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embodiment of the present invention, a soft cross-link- 
ing polymer or two mutually reactive polymers or a 
polymer and a cross-linking agent or a prepolymer and 
a polymer may be employed in admixture in order to 
obtain polymerization in situ. In particular, the heat 
transfer may be conducted at a temperature such as to 
initiate the cross-linking reaction which can proceed to 
completion if necessary with further heating. Polymeri- 
zation in situ may be performed by photopolymeriza- 
tion in which the transferred layer is exposed to ultra 
violet or electron beam radiation after stripping off the 
support sheet. 

The extent of the flow properties required in the 
transfer layer on particular substrates is dependent on 
the substrate type and the end use of the substrate. For 
example, with a textile fabric requiring one-side decora- 
tion, flow is restricted to a depth of penetration which is 
just sufficient to provide fastness properties such as 
crock resistance and to retain textile physical properties 
such as surface texture "handle" and porosity. Alterna- 
tively, decoration of a textile fabric requiring uniform 
coloration through the entire thickness of the fabric 
requires substantially higher flow properties in the 
heated transfer layer. With a given substrate flow, prop- 
erties are found to be dependent on the composition of 
the polymer base and thickness of the transfer layer and 
the temperature, dwell time and pressure of transfer and 
type of concentration of solid meltable material. All 
these decoration effects can be obtained by the process 
of the present invention. 

The solid particulate material is most conveniently 
incorporated as a dispersion of fine particles in the poly- 
mer base of the transfer layer. This may be carried out 
by mechanically dispersing the solid meltable or sublim- 
able materials as a powder in the polymer base prior to 
forming the transfer layer on the support sheet. Volatile 
organic solvents and water may be used to reduce the 
viscosity of the polymer base for preparing the transfer 
layer by coating or printing methods and these are 
evaporated to produce the dry transfer sheet. Where 
such solvents are used they are preferably chosen so 
that they do not dissolve the particulate solid materials 
to any significant extent. 

The solid particulate material may also be incorpo- 
rated in the transfer layer by applying it. as a finely 
divided powder spray or dip to the surface of the trans- 
fer layer while the latter is in a tacky condition for 
example, before complete drying. This method of incor- 
poration enables those solid particulate materials to be 
used which might otherwise be too soluble in the sol- 
vents for the polymer components. Excess powder may 
be removed by brushing or vaccum or both as on a 
bronzing machine. It may also be convenient to incor- 
porate the solid meltable material in the polymer base in 
cold or hot solution or dispersion in volatile organic 
solvents or water, so that on cooling or drying the mate- 
rial is present as solid particles in the layer. 

It is found that with certain combinations of polymer 
base and solid meltable material, the flow properties are 
retained for a period of time after cooling the transfer 
layer before making contact with the substrate. It is 
believed that such delayed flow is maintained until 
solidification of the solid material occurs which may be 
a slow crystallization process. Consequently, heat trans- 
fer can be carried out at a lower temperature than that 
reached during the heating stage which is useful for 
heat sensitive substrates and also allows heating of the 
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transfer layer to be carried out as a separate stage prior design layer or layers to avoid subsequent registration 
to positioning the transfer layer in contact with the problems with the printed design, 
substrate. When a continuous transfer layer is applied to the 
Many heat softenable polymer bases which are par- support sheet various other functional properties can 
ticularly suitable for use in the present invention are 5 readily be imparted to it which are valuable when deco- 
tacky or at least will block or become damaged on rating particular absorbent substrates such as textiles for 
handling and storage of the transfer sheets. Part of the clothing. These functional properties include crease- 
solid particles contained in the layer actually exist in the resistant, flame resistant, intumescent properties, and 
exposed surface of the transfer layer where they elimi- heat-sealing properties, the latter being useful for fusible 
nate tack and give non-blocking and excellent handling 10 interlinings and applique work. 

properties, and this is a major function of the solid mate- A sufficient concentration of solid, particulate mate- 
rial, rial should be incorporated in the transfer layer to give 

A polymer base which is soft and tacky at room tern- non-blocking and good handling properties to the trans- 

perature and has extremely good heat flow may thus be fer sheet on storage and to exhibit liquid phase transfer 

used and the transfer layer is solidified by a suitable 15 when heated. When the transfer sheet is produced by 

concentration of particles of the solid material. Another overprinting the transfer layer, the concentration of 

function of the particulate solid is that the printability, solid particulate material required for printability is 

drawing -and typing properties of the transfer layer are generally found to be such that a matt or semi-matt 

also greatly improved by the inclusion of finely divided finish is produced on the transfer layer and generally a 

solid particles in the transfer layer. A fine matt surface 20 concentration range of 30-80% is required but it is un- 

is produced which is ideal for application of the design. derstood that concentration is dependent on the particu- 

A continuous transfer layer can be applied to the lar polymer base and other factors already described, 
support sheet by a coating process such as roller coat- Heat softenable polymers which can be used in the 
ing, reverse roll coating, wire bar coating or curtain polymer base include acrylic, methacrylic, amino-for- 
coating. Continuous or discrete areas of transfer layer 25 maldehyde, epoxy, vinyl, linear polyesters, alkyds, hy- 
may be applied by printing or panel coating. Such a drocarbon resin, polyamide, polyurethane and chlori- 
transfer layer may be colorless or colored to provide in nated rubbers. Suitable monomers and prepolymers 
the latter case a background color. The design layer is include mono and multi-functional acryaltes, acryalted 
then overprinted or otherwise formed on the exposed polyurethane, and acrylated epoxy. Water soluble poly- 
surface of the transfer layer to form a composite trans- 30 mers include polyethylene oxide and polyvinylpyrroli- 
fer layer so that on transfer the design is carried with done. 

the liquefied transfer layer into the substrate. In all these Polymers which alone are not readily melted by heat- 
cases the design layer need not contain a solid meltable ing but which in conjunction with particulate solids of 
component although flow is assisted if some meltable the kind referred to above, are reduced to low viscosity 
material is included. All the usual printing processes of 35 liquids on heating are an important class of polymers 
lithography, letterpress, gravure, flexography, screen which may be used in this invention. Specific examples 
printing and jet printing can be employed for printing of such polymers are nitrocellulose, ethyl cellulose, 
the design using single or multicolor printing presses ethyl hydroxy ethyl cellulose and cellulose acetate bu- 
and excellent print quality and fast ink setting and dry- tyrate. 

ing are obtained. 40 Heat softenable polymers also include cross-linked 

Similarly, drawing by pencil and pen, including felt- types which can be softened by de-polymerization in 

tip pen, painting by brush and spray, typing by ribbon the heating process. For example, polyester-polyure- 

and carbon paper and electrostatic printing are usable thane when heated to 330* C. or higher is very rapidly 

and in the latter method the solid particulate material depolymerized to products with flow properties be- 

must have a melting point or sublimation point above 45 lieved to consist of low molecular weight polyesters 

the temperature reached in the electrostatic printing and polyisocyanates. These components subsequently 

machine. A design may be produced on the surface of repolymerize at room temperature over about 24 hours, 

the transfer layer by means of a dry transfer process in The support sheet should preferably have relatively 

which for example a dry ink design is transferred to the low absorbency for the heated transfer layer to ensure 

layer from a dry transfer sheet of the kind described in 50 transfer of a substantial proportion of the transfer layer. 

British Pat. No. 959,670. The support sheet absorbency should be lower than that 

A clear transparent or colored transfer layer may also of the substrate and the carrier sheet should not soften 

be applied, to the support sheet after application of the at transfer temperature. Absorbency is measured by the 

design layer and alternatively the design layer may be oil absorption value and very low values are obtained 

sandwiched between the two transfer layers. 55 with paper carriers by parchmentizing, coating, impreg- 

The design layer may also constitute the transfer nating or laminating the paper or by using highly beaten 

layer per se and in this case is composed of heat soften- pulp and re-generated cellulose. Specific examples of 

able polymer base and solid, particulate material in suitable carrier sheets are vegetable parchment paper, 

addition to coloring matter or latent coloring matter. glassine paper, machine coated art paper and regener- 

The colored design layer when printed by a thin film 60 ated cellulose film. 

process such as gravure or flexography may be over- Plastic film support sheets may also be used, such as 
printed in register on a multi-station press with one or polyester and even polypropylene at suitable transfer 
more workings of colorless design layer of similar com- temperatures and these films may also be used laminated 
position to increase the thickness of the transfer layer to to a paper base. It is also possible to use carrier sheets 
obtain adequate flow into relativey thick substrates such 65 having marked release properties such as silicone or 
as textile fabrics. Alternatively, one or more workings "Quilon" (Registered Trade Mark) coated or impreg- 
of colorless layer may be first applied to the support nated paper, and in such cases the extremely poor print- 
sheet in discrete areas slightly larger than'the final color ability of these support sheets is overcome by applying 
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a continuous transfer layer to the. carrier sheet and su- 
perimposing the design on the transfer layer. 

Suitable equipment for heat transfer of individual 
transfer sheets prepared in accordance with the inven- 
tion comprises a heated platen with means for applying 5 
pressure to the transfer sheet and substrate assembly. A 
heated drum is used for transfer when the transfer sheet 
is in continuous web form. The transfer calendars used 
for vapor phase transfer are suitable and usually a far 
faster operating speed may be used with transfer sheets 1° 
of the present invention because the dwell time is 
shorter than in the vapor phase transfer process. Vac- 
uum assistance can be used to increase flow into the 
substrate by reducing the air pressure beneath the sub- 
strate. Heating of the transfer layer need not be carried 15 The heat softenable epoxy polymer is a low motecu- 
out simultaneously with the application of pressure, and lar weight polymer containing reactive epoxy terminal 
the fastest heat transfer is obtained, by direct flame im- groups and the amino-resin is a cross-linking agent pre- 
pingement on the transfer layer using a ribbon gas pared by reacting ethylenediamine with low molecular 
burner directed onto a continuous web of transfer sheet weight epoxy resin to produce blocked amino groups 
as this is passed around a water cooled cylinder. Imme- 20 which do not react with further epoxy resins at room 
diately after leaving the burner, the transfer web meets temperature but only react when heated. The phenoxy 
the substrate web, which may be pre-heated and both polymer is a heat softenable linear polyether derived 
are passed through the pressure of a pair of nip rolls. from bis-phenol. A and epichlorhydrin without terminal 
The temperature to which the transfer layer is heated epoxy groups and has a relatively high molecular 
and the temperature in the nip can be readily controlled * weight of 15,000-30,000. The dicyclohexyl phthalate is 
and very high speeds are achieved. When the coloring a solid plasticizer for polymer components 1,2 and 3 and 
matter consists of watersoluble dyes or latent dyes, melts at 69 * C 

steam or super-heated steam may, be used for the heat- The resulting composition was applied to one surface 
ing process. 30 °f lne support sheet by coating or screen printing to 

The entire transfer sheet is normally heated uni- give a range of dry coating weight of 5-30 gsm depend- 
formly so that the entire design is transferred. Heat ing on the substrate to be decorated and the decoration 
may, however, also be localized by. using conduction effect required. The variation in dry layer thickness 
heating with a heated metal die to produce a transfer produced by screen printing is obtained by printing 
which reproduces the outline form of.the die. At the 35 with monofilament polyester meshes varying from 200 
present time it is thought that the transfer of the molten mesh/cm to 32 mesh/cm respectively. The wet carrier 
transfer layer to the substrate takes place in a similar layer was dried by evaporation on a hot air dryer at an 
way to the transfer of a liquid ink layer in conventional air temperature not exceeding 40' C. This clear transfer 
printing, i.e. the ink layer shears transversely and the layer has a fine matt finish when dry and is non-block- 
proportion of the ink film which is transferred to the 40 ing on storage and is not damaged by handling. It exhib- 
substrate depends on various known factors, such as the its excellent liquid flow properties when heated to 
viscosity of the ink and the absorbency of the substrate. 150M80* C. and will transfer to a range of textile sub- 
Pigments are dispersed, in the transfer or design lay- strates such as thin woven cotton fabric, lock-knit cot- 
ers, to produce colored effects. Dyes soluble in the ton jersey, knitted polyester and woven demin when 
polymer base or design layer constituents are also suit- 45 applied under a pressure of 1-5 psi for a dwell time of 
able. Latent dyes consisting of textile dyes such as fiber 5-15 seconds, 
reactive dyes, disperse dyes, direct dyes, acid dyes and EXAMPLE 2 

leuco dyes may also be incorporated in the. transfer or 

design layers and the color and fastness of these dyes on Transfer sheets prepared in accordance with Exam- 
textile substrates is developed by use of heat, steam or 50 pie 1, having a coating weight of 20 gsm are overprinted 
super-heated steam in the heat transfer process or subse- by 4-color offset litho using the following inks: 
quently. Dyeing assistants may also be incorporated to 
assist color development on the textile such as finely 
dispersed solid particles of sodium carbonate for fiber 
reactive dyes and a finely dispersed particle of an acid 55 
for acid dyes for wool and nylon. Vat dyes require the 
incorporation of both alkali and a reducing agent such 
as sodium formaldehyde sulphoxylate. 

The preparation of heat transfers in accordance with 
the invention arid their use in decorating textile, and 60 
other sheet materials is illustrated by the following 
Exarriples. 

EXAMPLE 1 



1. 


Trichromatic yellow pigment (colour 






index pigment yellow 13) 


14.0 


2. 


Polymer solution 


40.0 


3. 


Microfinc polyethylene wax 


2.0 


4. 


Methyl ethyl ketoxime 


1.0 


5. 


Polymer solution 


30.0 


6. 


Aliphatic Hydrocarbon boiling point 






260-290 C 


9.0 
100.0 


7. 


Polymer solution: 






Phconlic modified resin ester 


50.0 




Non yellowing vegetable oil 


10.0 




Distillate 6 pt. 260-290 C. 


40.0 
100.0 



A clear transparent transfer layer is produced on a 65 

carrier sheet of vegetable parchment paper by applying '.,„■,. 

the following liquid com position in which quantities are The yellow pigment was dispersed on a triple roll mill 

in parts by weight. into items 2,3 and 4 and then items 5 and 6 are then 
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added to obtain the required ink viscosity and tack 
value. 

The magenta, cyan and black inks of the four color 
set were similarly prepared by replacing the yellow 
pigment with: 



4,294,641 

12 

EXAMPLE 4 

A gravure printing ink of the following composition 
was printed directly onto a glassine paper carrier to 
provide a pigmented transfer layer: 



Trichromatic magenta pigment (colour 

index pigment Red 37) 18 

Trichromatic cyan pigment (colour 

index pigment Blue IS) 16 

Trichromatic black pigment (carbon 18 

Black plus colour index pigment Blue) I 



1. Acrylic copolymer 25.0 

2. Hcxa hydroxymethyl malamine 8.0 

3. p.Toluene sutphonamide 42.0 

4. Toluene 25.0 

100.0 

5. Organic Pigment 5X) 



Printing was carried out on a single color or multi- 
color lithographic printing press using the colour se- 
quence yellow, magenta cyan and black. Excellent print 
quality was obtained and the inks set very rapidly due to 
the matt carrier layer surface. The printing was allowed 
to dry overnight. 20 

The resulting over printed transfer sheet was tested 
by application to T-shirts composed of knitted cotton 
jersey using a platen press. The upper platen was heated 
to 180' C. and the transfer sheet placed in register on 
the T-shirt which itself was placed on the lower platen 2 $ 
which was covered with a 1 cm thick layer of silicone 
rubber. The platen was closed to give a pressure of 1.5 
psi for a 5 second dwell and on opening the press and 
removing the support sheet while still warm, the 
printed design was substantially transferred to the T- 30 
shirt fabric leaving only a small residue of the support 
sheet. The handle, scratch properties and air-permeabil- 
ity of the fabric are essentially unchanged and the trans- 
ferred design shows substantial penetration into the 
fabric and is not present as a surface skin. The decora- 35 
tion has high resistance to re-ironing t washing dry- 
cleaning and wet and dry rub-resistance. 

EXAMPLE 3 

A clear transparent transfer layer was coated onto 40 
vegetable parchment carrier sheet using a liquid coating 
composition having the following composition applied 
by reverse roll coating to give a continuous layer. The 
layer was dried by evaporation with warm air at 40* C. 
and had a dry coating weight in the range of 5-50 gsm 45 
the specific value being selected to suit the substrate to 
be decorated. 



1. 


Polyvinylbutral at 30% solids solution 






in ethoxyethanol 


7.5 


2. 


lsobutytoted melamine-formaldehyde 






polymer as 55% solids in isobutanol 


16.5 


3. 


Dicyclohexylphthalatc 


42.5 


4. 


Ethoxyethanol 


33.5 






100.0 




Non volatile* 


53.8% 




Solid meltable material as a % 






of total non volatiles 


79.0% 



55 



The polymer solution and solvent (1,2 and 4) were 60 
mixed and the finely ground solid plasticizer powder (3) 
added with high speed stirring at room temperature just 
before coating or printing. The dry transfer sheet was 
non-blocking and could be stacked or re-reeled and had 
a fine matt finish with excellent printability and drawing 65 
properties. Polymer (1) is heat softenable and cross- 
links on heating with polymer (2) which is a very soft 
low molecular weight material. 



The particulate solid (3) was mixed by high speed 
stirring into a cold solution of polymers (1 and 2) dis- 
solved in solvent (4). The pigment (5) was ground into 
the liquid ink vehicle and additional solvent (5) added to 
adjust viscosity to suit the gravure press. 

The polymer base (1 and 2) of this ink if heated to 
180* C. is a highly viscous mass with inadequate flow 
properties for printing textiles. The dry ink vehicle 
containing the solid (3) when heated to 180* C. give a 
liquid of low viscosity (about 1 poise) having excellent 
flow properties, due to the plasticizing action of the 
solid material (3). 

EXAMPLE 5 

Decorative or identification markings were produced 
on the transfer layer of the sheets prepared in accor- 
dance with Example 1 by drawing using a felt-tip pen 
containing an ink consisting of solvent-soluble dyes in 
solution in hydrocarbon solvent. The drawing dries 
rapidly by evaporation and absorption of solvent into 
the transfer layer and after heat transfer to cotton, silk, 
wool or polyester fabrics a sharp print is obtained, with 
excellent fastness properties. Similar drawing can aJso 
be carried out on the. transfer layer after this has already 
been decorated by printing so that composite printed 
and drawn designs can be produced. 

EXAMPLE 6 

A clear transparent transfer layer of the following 
composition was applied as a uniform coating to vegeta- 
ble parchment of 72 gsm by reverse roll coating to give 



a dry weight of 16 gsm. 


1. Hydro xyl functional polyacrylate as 




50% solids in butanolxylol solvent 


40.0 


2. Melamine-formaldehyde polymer as 




50% solids in butanolxylol solvent 


40.0 


3. Stcaramide 


20.0 




100.0 


Non volatile* 


60% 


Solid meltable material as a % 




of total non volaiiles 


33% 



The polymer (1) is a heat softenable low molecular 
weight material and the solid meltable material (3) is 
added to the hot polymer solution so that it melts and 
the mixture is cooled to room temperature with gentle 
stirring to give a fine dispersion of the solid meltable 
particles in the polymer solution. 

EXAMPLE 7 

Example 1 was repeated except that the dicyclohexyl 
phthalate was replaced with the same concentration of 
Heptachloronaphthalene. 
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The resulting transfer functioned in a similar way to layer onto the paper and overprinted by the 4 color 

that of Example 1 but additionally imparted a substan- half-tone litho inks of Example 9 and p-toluenesul- 

tial degree of flame resistance properties to cotton, phonamide applied to the colored ink as a dry powder 

wool, polyester and nylon. before stacking. The whole printing operation was car- 

EXAMPLE 8 5 " e< * out on a mu lti c °l° r press so that only a single appli- 
cation of dry powder is applied prior to print stacking. 

Example 1 was repeated except that an intumescent The colorless layer and ink layers form a composite 

agent (4:4'-dinitro sulfanilide in an amount of 20%) was transfer layer. Transfer in the same manner as in Exam- 

also included in the lacquer. The intumescent agent p i e 9 proc i UC ed over 90% efficiency of color transfer 

swells or expands and poduces a foamed charred mass 10 w i tn excellent fabric penetration, 
when exposed to very high temperatures such as a flame 

4:4'-dinitro sulfanilide has an intumescent temperature EXAMPLE 1 1 

of 220* C. so heat transfer should be conducted at a A photopolymerizable colorless transfer layer was 

substantially lower temperature e.g. 150 C. produced on vegetable parchment carrier sheets by 

EXAMPLE 9 15 coating or screen printing the following liquid composi- 

r . ., , 4 . , . M> . tion and drying by evaporation of the solvent at less 

A transfer layer produced entirely by onset litho ^q* q 

printing was prepared as follows in which a solid, non- 
tacky meltable material is incorporated in the transfer 
layer by application as a dry powder to the wet printing 20 
ink. 

1. 50% w/w solution of rosin esicr in 
petroleum distillate 260-290* C 73.00 

2. Linseed stand oil, 30 poise 9.00 25 

3. Copper phthalocyanine, 0 form 18.00 

100.00 



1, 


Acrylated Polyurethane 


17,1 


2. 


2*Phenoxyelthylacrylate 


7.3 


3. 


Bcnzophenone 


1.7 


4. 


Benzyl dimethyl kclal 


0.7 


5, 


Michler's ketone 


0.07 


6. 


Butoxyethanol 


24.4 


7. 


p Toluenesulphonamide 


48.73 






100.00 



Item 1 is a di functional ethylenically unsaturated photo- 
Item 1 polymerizable prepolymer. 
The heat softenable polymer consists of dimerized 30 i tem 2 is a photopolymerizable monomer. 

rosin esterified with penetaerythritol having softening items 3, 4 and 5 are photoinitiators. 

point of approximately 188* C. This is dissolved in low item 6 is a volatile solvent 

KB aliphatic hydrocarbon solvent 260°-290° C. to give item 7 is a low temperatures meltable solid material. 

a 50% w/w solution. The liquid composition was prepared by mixing the 

I tem 2 35 toluenesulphonamide into the solution obtained by mix- 

Linseed stand oil is added to the polymer solution to i ng the remaining items. 

improve the printability of the litho ink. j^e resulting dry transfer layer has a matt surface 

* tem ^ which is non-blocking and was then over-printed with 

This is a trichromatic blue pigment which is dispersed the co i ore d inks of Examples 2,4 or 5. 

in the mixture of 1 and 2 on a triple roll mill to a Heg- 40 Alternatively, the liquid composition may be colored 

m ?!l ? n ^ 1 , . , . «. . . by dispersion of pigments on a triple roll mill and ap- 

This ink was printed by offset litho onto machine Hed as a sin le transfer { b imi to tne 

coated art paper and a dry powder spray of p- carr ier sheet 

toluenesulphanamide was applied to the printed sheet to Transfer to textile fabric was carried out at 160° C. 

cover and adhere to all the web ink areas before stack- 45 ^ ai ^ 2 fe for 4 seconds and after hot 

mg. Alternatively the web printing can be passed ^ { t o remove the support sheet the transferred 

through a bronzing machine m which the bronze pow- ^ h photopoIymerized md cr0S s-linked by ultra 

der is replaced by p-to uenesulphonamide « is the ^ radiation 7 si a 3 cm . diameler tubular quart2 

non-tacky meltable ma enai having m.p. of 136 C. The merC ury vapor lamp operating at 80 watts r^r centime- 

dry powder renders the printing ^on-tacky so that 50 f ^ £ h ^ fabfic ^ beneat ^ he Iarap at 

sheets may be sucked in large numbers. a distance of 2 cms. at a speed of 100 meters per minuter 

f^i f^r W H° Ven C v "'"I 01 " f °I 5 Cross-linking renders the transfer non-softenable by 
seconos at su under a pressure ot 1 psi. 1 ne powoer heat wash . fastness and dry . d 

ean resis- 

melts at a low viscosity liquid havmg a solvent action . 

on the polymer base producing a liquid which flows 55 ce ' 

into the fabric. EXAMPLE 12 

Approximately 70% of the transfer layer was trans- A , , . . , . . . 4 . 

ferret I to the fabric with good penetration and 30% is f * clear ' co or ! e * s ,ac< » uer WaS pre P ared by mlxm * the 
retained in the machine coated art paper. By replacing ,0 » owin g materials: 

the art paper by vegetable parchment paper, approxi- 60 , 

mately 80% transfer is effected due to the lower absor- 1. Mciamine rormaidehyde-epoiy copolymer 

bency Of the latter paper. as 60% w/w concentration in 1:1 

n-butanol-*ylene 62.5 
EXAMPLE 10 2. Dimethyl-terephthalate 37.5 

A colorless lithographic ink was prepared using the 65 . , ; 10000 

formulation of Example 9 in which the colored pigment - . 

is replaced by p-toluenesul phonamide at 35% concen- The dimethyl-terephthalate was present as 50% on total 

tration. This ink was first printed as a colorless transfer non-volatiles. 
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This composition was applied as a colorless transfer 
layer as in Example 1 except that composition can be 
dried at 100* C. without melting item 2. 

The non-blocking transfer sheet is overprinted by 
offset litho using the inks of Example 9 to give excellent 
print quality. 

Transfer is carried out at 170° C. for 10 seconds using 
a pressure of approximately 0. 1 kg/cm 2 and the heat 
transfer and hot stripping operation is conducted in an 
air stream which removes the dimethyl-terephthalate as 
a vapor which condenses as crystals when the exhaust 
air is cooled. The sublimable material is therefore sub- 
stantially removed during transfer and is recovered for 
re-use. 

What we claim is: 

1. A method of marking or decorating a texlile or 
other absorbent surface with a design, said method 
comprising the steps of: 

(a) providing a heat transfer including a flexible sup- 
port substrate coated with a solid printing ink layer 
embodying the design to be transferred, 

(b) contacting the printing ink layer face to face with 
the textile under conditions of temperature and 
pressure which do not damage the textile and 
which cause the solid printing ink layer to melt to 
a liquid ink composition having a viscosity less 
than 100 poise and to penetrate the textile and 
transfer the ink layer to the textile as a nonlabel like 
design, 

(c) separating the support substrate from the textile 
with the transferred design being retained in the 
form of solid ink within the textile, 

(d) said solid printing ink layer being substantially 
non-tacky and non-blocking at room temperature 
and including at least one polymer having solid 
particles of a tack reducing agent present as a sepa- 
rate phase in at least a surface portion of the layer, 

(e) said tack reducing agent being sublimable at said 
elevated temperature or having a melting point of 40 
at least 60* C. and melting at said elevated tempera- 
ture to a liquid which reduces the viscosity of the 
polymer composition. 

2. The method as defined in claim 1 wherein 
said tack reducing agent being sublimable at the tem- 
perature pertaining during step (b). 

3. The method as defined in claim 1 wherein 
said tack reducing agent having a melting point above 

60* C. and melts at the temperature pertaining 
during step (b) to liquid which does not increase 
the viscosity of the molten ink. 

4. A method as defined in claim I wherein 
the support substrate has an absorbency which is 

lower than that of the textile or other receptor J5 
surface. 

5. A method as defined in claim 1 wherein 
the liquid ink layer shears transversely during transfer 

and a substantial proportion of said layer is trans- 
ferred to the textile or other receptor surface. 

6. A method as defined in claim 1 wherein 
• the heat transfer and/or the textile or other receptor 

are preheated prior to placing the ink layer and 
receptor in face to face contact. 

7. A method as defined in claim 6 wherein 
the heating is effected by direct flame impingement. 

8. A method as defined in claim 1 wherein 
said substrate includes a sheet or web' 



9. A method of marking or decorating a textile or 
other absorbent surface with a design, said method 
comprising the steps of: 

(a) providing a heat transfer including a flexible sup- 
port substrate coated with a solid printing ink layer 
which constitutes a carrier for said design to be 
transferred, 

(b) contacting the printing ink layer face to face with 
the textile under conditions of temperature and 
pressure which do not damage the textile and 
which cause the solid printing ink layer to melt to 
a liquid ink composition having a viscosity less 
than 100 poise and to penetrate the textile and 
transfer the ink layer to the textile as a non-label 
like design, 

(c) separating the support substrate from the textile 
with the transferred design being retained in the 
form of solid ink within the textile, . 

(d) said solid printing ink layer being substantially 
non-tacky and non-blocking at room temperature 
and including at least one polymer having solid 
particles of a tack reducing agent present as a sepa- 
rate phase in at least a surface portion of the layer, 

(e) said tack reducing agent being subliminal at said 
elevated temperature or having a melting point of 
at least 60* C. and melting at said elevated tempera- 
ture to a liquid which reduces the viscosity of the 
polymer composition. 

10. A method of marking or decorating a textile or 
30 other absorbent surface with a design, said method 

comprising the steps of: 

(a) providing a heat transfer including a flexible sup- 
port substrate coated or printed with a solid, ther- 
moflowable polymer layer having a design to be 
transferred associated therewith, 

(b) placing the thermoflowable layer and the textile 
or other material in face to face contact under 
conditions of temperature and pressure which do . 
not damage the textile or other material and which 
cause the polymer layer to melt to a liquid ink and 
to have a viscosity less than about 30 poise at trans- 
fer temperature and to penetrate the surface of the 
textile or other material, whereby the design em- 
bodied in said ink layer is transferred to and tncor- 
porated in the textile or other material, which sub- 
stantially retains its original air-permeability, han- 
dle and surface texture, 

(c) separating the support substrate from the textile or 
other material with the transferred design being 
retained within the textile or other material, 

(d) said thermoflowable polymer layer being substan- 
tially non-tacky at room temperature and having 
solid particles of a tack reducing agent present as a 
separate phase in the polymer composition, and 

(e) said tack reducing agent being sublimable at said 
transfer temperature or having a melting point of at 
least 60* C. and melting at said transfer temperature 
to a liquid which is miscible with the thermoflowa- 
ble composition to increase the flow thereof. 

11. A method as defined in claim 10 wherein 
the support substrate has an absorbency which is 

lower than that of the textile or other receptor 
surface. 

12. A method as defined in claim 10 wherein 
the liquid ink layer shears transversely during the 

transfer and a substantial proportion of said layer is 
transferred to the textile or other receptor surface. 

13. A method as defined in claim 10 wherein 



35 
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the heat transfer and/or the textile or other receptor 
are preheated prior to placing the ink layer and 
receptor in face to face contact. 

14. A method as defined in claim 13 wherein 

the heating is effected by; direct flame impingement. 5 

15. A method as defined in claim 10 wherein 
said substrate includes a sheet or web. 

16. A method as defined in claim 10 wherein 

said thermoflowable polymer layer embodies said 
design to be transferred. 10 

17. A method as defined in claim 10 wherein 

said thermoflowable polymer layer constitutes a car- 
rier for said design to be transferred. 

18. A heat transfer for decorating or marking textiles 
and other absorbent surfaces, said transfer comprises: 15 

(a) a flexible substrate means having a contiguous 
layer of a solid printing ink located thereon, 

(b) said layer being substantially non-tacky and non- 
blocking at normal room temperature, and, at an 
elevated temperature, melting to a liquid having a 20 
viscosity less than 100 poise and being effective to 
permit printing of a textile or other surface pressed 

in contact therewith, 

(c) said solid printing ink layer having at least a heter- 
ogeneous surface portion wherein particles of a 23 
tack reducing agent are present as a separate phase 

in a polymer composition, 

(d) said tack reducing agent being sublimable at said 
elevated temperature or having a melting point of 

at least 60" C. and melting at said elevated tempera- 30 
ture to a liquid which reduces the viscosity of the 
polymer composition. 

19. A transfer as defined in claim 18 wherein 

the polymer composition includes a polymer having 
reversible thermolabile cross-links so that on heat- 35 
ing sufficient cross-links are opened to form a flow- 
able liquid and on cooling the cross-links are re- 
formed and the polymer reconverts to a solid. 

20. A heat transfer as defined in claim 18 wherein the 
substrate means is a support sheet or web. 40 

21. A heat transfer as defined in claim 18 wherein 
the solid particles of tack reducing agent are intro- 
duced into the printing ink layer by cooling a hot 
solution of the tack reducing agent in the polymer 
composition to form a dispersion of the tack reduc- 45 
ing agent therein. 

22. A heat transfer for decorating or marking textiles 
and other absorbent surfaces, said transfer comprises: 

(a) a flexible substrate coated with a solid printing ink 
layer, 50 

(b) said layer being substantially non-tacky and non- 
blocking at normal room temperature and, at ele- 
vated temperature, melting to a liquid having a 
viscosity less than 100 poise and being effective to . 
permit printing of a textile or other surface pressed 55 
in contact therewith by liquid ink transfer, 

(c) said solid printing ink layer having at least a heter- 
ogeneous surface portion wherein a tack reducing 
agent is dispersed as discrete, solid particles in a 
polymer composition, and 60 

(d) said tack reducing agent having a melting point 
greater than 60° C. and melting to a liquid at the 
transfer temperature, said agent being selected 
from esters, amides, ketones and halogen deriva- 
tives of aromatic, cycloaliphatic and aliphatic hy- 65 
drocarbons, including aliphatic, aromatic and cy- 
cloaliphatic phthalates and terephthalates, sulphon- 
amide, octadecanamide, toluene sulphonamide, 



cyclohexyl sulphonamide, heptachloronaphtha- 
lene, and low molecular weight polyesters and 
polyamides and- polyethylene. 

23. A heat transfer as defined in claim 22, wherein 
the polymer composition includes at least one poly- 
mer selected from heat-softenable acrylic, meth- 
acrylic, amino-formaldehyde, epoxy, vinyl, linear 
polyesters, alkyds, hydrocarbon resins, polyam- 
ides, polyurethanes and chlorinated rubbers and 
polymers which, in conjunction with the tack re- 
ducing agent, melt to a low viscosity liquid. 

24. A heat transfer as defined in claim 22 wherein 
the polymer composition includes a synthetic poly- 
mer capable of undergoing cross-linking on heat- 
ing. 

25. A heat transfer for decorating or marking textiles 
and other absorbent materials, said transfer comprising: 

(a) a flexible support sheet or web having a contigu- 
ous transferable design layer of a solid thermoflow- 
able polymer composition located thereon, 

(b) said layer containing solid particles of tack-reduc- 
ing agent as a separate phase in at least the surface 
of said polymer composition, and said layer being 
substantially non-tacky and non-blocking at normal 
ambient temperature, 

(c) said tack reducing agent being sublimable at an 
elevated transfer temperature or having a melting 
point of at least 60* C, and 

(d) said thermoflowable composition being meltable 
to a liquid ink which has a viscosity less than 30 
poise at transfer temperature which is effective in 
printing a textile or other absorbent material with 
said design when pressed into contact therewith 
and to penetrate the surface of said textile or other 
material whereby the printed textile or other mate- 
rial substantially retains its original air permeabil- 
ity, handle and surface texture. 

. 26. A transfer as defined in claim 25 wherein 
the thermoflowable composition is meltable to a liq- 
uid ink having a viscosity of 1 to 10 poise or less. 

27. A transfer as defined in claim 25 wherein 

the thermoflowable composition includes a synthetic 
polymer having reactive groups which cross-link 
at the transfer temperature on further heating. 

28. A transfer as defined in claim 25 wherein 

the transferable design layer comprises a solid ther- 
moflowable polymer composition which is coated 
or printed onto the substrate and constitutes a car- 
rier for a design formed in dyes or pigments and 
applied over said thermoflowable composition. 

29. A transfer as defined in claim 25 wherein 

the thermoflowable composition incorporates the 
design and is applied to the substrate by printing. 

30. A transfer as defined in claim 25 wherein 

the tack reducing agent when molten is miscible with 
the remainder of the molten thermoflowable com- 
position to increase the flow thereof. 

31. A heat transfer for decorating or marking textiles 
and other absorbent materials, said transfer comprising; 

(a) a flexible carrier web or sheet having a substan- 
tially non-tacky and non-blocking contiguous 
transferable design layer of a solid thermoflowable 
polymer composition located thereon, 

(b) said polymer composition including at least one 
synthetic polymer melting to a liquid which has a 
viscosity less than 100 poise at transfer tempera- 
ture, 
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(c) said layer having in at least its exposed surface 
portion solid particles of a tack reducing agent 
which is present as a separate phase in said polymer 
composition, 

(d) said tack reducing agent being sublimable at a 5 
transfer temperature or having a melting point of at 
least 60° C, and being selected from esters, amides, 
ketones and halogen derivatives of aromatic, cy- 
cloaliphatic and aliphatic hydrocarbons, including 
aliphatic, aromatic and cycloaliphatic phthalates 10 
and terephthalates, sulphonamide, octadecamide, 
toluene sulphonamide, cyclohexyl suphonamide, 
heptachloronaphthalene and low molecular weight 
polyesters and polyamides and polyethylene, and 

(e) said thermoflowable composition being meltable 15 
at the transfer temperature to a liquid ink having a 
viscosity less than about 30 poise, which is effective 

in printing a textile or other absorbent material 
with said design when pressed into contact there- 
with and to penetrate the surface of said textile or 20 



other absorbent material whereby the printed tex- 
tile or other material substantially retains its origi- 
nal air-permeability, handle and surface texture. 

32. A transfer as defined in claim 31 wherein 

said synthetic polymer comprises at least one heat- 
softenable synthetic polymer selected from acrylic, 
methacrylic, epoxy, aminoformaldehyde, vinyl, 
linear polyester, alkyd, hydrocarbon, polyamide, 
polyurethane, chlorinated rubber or other polymer 
which melts to a low viscosity liquid. 

33. A transfer as defined in claim 32 wherein 

the polymer composition includes at least one heat- 
softenable acrylic polymer which is capable of 
cross-linking at transfer temperature. 

34. A transfer as defined in claim 33 wherein 

the polymer composition includes an epoxy resin 
capable of melting to a low viscosity liquid at trans- 
fer temperature. 
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